NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION  NASA  CR- 


U1 543)  RESULTS  OF  h JET  FLUME 
^FECTS  TEST  os'  H0CK1E1L  ISTEBSATI0BA1. 

IBTEGBATED  SPACE  SHOTTIE  VEHICLE  OSIBG  A 

7.SSI,5»S"“S0?i#i°oSi**o!0S 


H75-2704”) 


Unclas 
G3/18  28868 


SPACE  SHUTTLE 

AEROTHERMODYNAMIC  DATA  REPORT 


JOHNSON  SPACE  CENTER 
HOUSTON,  TEXAS 


Q4Td  ZD^ntagement  services 

SPACE  DIVISION  dfe  CHRYSLER 
CORPORATION 


June,  1975 


DMS-DR-2170 
NASA-CR-141 ,543 

RESULTS  OF  A JET  PLUME  EFFECTS  TEST 
ON  THE  ROCKWELL  INTERNATIONAL  INTEGRATED 
SPACE  SHUTTLE  VEHICLE  USING  A VEHICLE  5 
CONFIGURATION  0.02-SCALE  MODEL  (88-OTS) 

IN  THE  11  x 11  FOOT  LEG  OF  THE  NASA/AMES 
RESEARCH  CENTER  UNITARY  PLAN  WIND  TUNNEL  (IA19) 
VOLUME  1 OF  3 


By 

M.  E.  Nichols 
Wind  Tunnel  Operations 
Rockwell  International  Space  Division 


Prepared  under  NASA  Contract  Number  NAS9-13247 


By 

Data  Management  Services 
Chrysler  Corporation  Space  Division 
New  Orleans,  La.  70189 


for 

Engineering  Analysis  Division 
Johnson  Space  Center 

National  Aeronautics  and  Space  Administration 
Houston,  Texas 


WIND  TUNNEL  TEST  SPECIFICS: 


Test  Number 
NASA  Series  Number: 
Model  Number: 

Test  Dates: 
Occupancy  Hours: 


ARC  11-014 

IA19 

88-OTS 

9-16  through  9-24-74 
120 


FACILITY  COORDINATOR: 


AERODYNAMICS  ANALYSIS  ENGINEER: 


Stuart  L.  Treon 
Ames  Research  Center 
Mail  Stop  227-5 

Moffett  Field,  California  94035 
Phone:  (415)  965-5850 


H.  Sexton 

Rockwell  International 
Space  Division 
12214  Lakewood  Blvd. 
Downey,  California  90241 

Phone:  (213)  922-4831 


PROJECT  ENGINEERS: 


M.  E.  Nichols 
D.  E.  Thornton 
Rockwell  International 
Space  Division 
12214  Lakewood  Blvd. 
Downey,  California  90241 

Phone:  (213)  922-4939 

DATA  MANAGEMENT  SERVICES: 


J.  J.  Brownson 
Ames  Research  Center 
Mail  Stop  227-5 

Moffett  Field,  California  94035 
Phone:  (415)  965-6262 


Prepared  by: 


Reviewed  by: 


Liaison— D.  W.  Hersey 

Operations— W.  B.  Meinders,  H.  C.  Zimmerle, 
M.  M.  Mann 


D.  E.  Poucher,  J.  L.  Glynn^^*‘ 


Approved; 


D.  Kemp  Manager 
Data  Management  Services 


Concurrence:  f_j_  — 

t_J.  G.  Swider,  Manager 
Flight  Technology  Branch 


Chrysler  Corporation  Space  Division  assumes  no  responsibility  for  the 
data  presented  other  than  display  characteristics. 


ii 


RESULTS  OF  A JET  PLUME  EFFECTS  TEST 
ON  THE  ROCKWELL  INTERNATIONAL  INTEGRATED 
SPACE  SHUTTLE  VEHICLE  USING  A VEHICLE  5 
CONFIGURATION  0.02-SCALE  MODEL  (88-OTS) 

IN  THE  11  x 11  FOOT  LEG  OF  THE  NASA/AMES 
RESEARCH  CENTER  UNITARY  PLAN  WIND  TUNNEL  (IA19) 

By 

M.  E.  Nichols,  Rockwell  International  Space  Division 

ABSTRACT 

Presented  in  this  report  are  results  of  jet  plume  effects  Test  IA19 
using  a Vehicle  5 configuration  integrated  Space  Shuttle  Vehicle  0.02-scale 
model  in  the  NASA/Ames  Research  Center  11  x 11-foot  leg  of  the  Unitary  Plan 
Wind  Tunnel.  Testing  was  conducted  between  16  September  and  24  September 
1974. 

The  primary  objective  of  this  test  was  the  determination  of  jet  plume 
power  effects  on  the  integrated  vehicle  static  pressure  distribution. 
Secondary  objectives  were  to  determine:  1)  elevon.  Main  Propulsion  System 
nozzle  and  Solid  Rocket  Booster  nozzle  effectiveness  and  2)  elevon  hinge 
moments.  MPS  and  SRB  nozzle  conditions  were  set  according  to  calibration 
data  obtained  at  Rockwell  International/Rocketdyne  Division's  Rocket  Nozzle 
Test  Facility. 

Mach  numbers  tested  were  at  0.90,  1.10,  1.25  and  1.40.  Angle  of  attack 
was  varied  from  -8°  to  +8°  while  the  angle  of  sideslip  was  varied  from  -4° 
to  +4°.  Reynolds  number  was  changed  with  Mach  number,  as  shown  in  Table  1. 
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INTRODUCTION 


A vehicle  5 configuration  0.02-scale  Integrated  Space  Shuttle  Model 
was  tested  in  the  ARC  Unitary  Plan  Wind  Tunnel.  The  testing  was  conducted 
in  the  11  x 11-foot  section  between  16  September  and  24  September  1974. 
Cold  flow  through  the  Main  Propulsion  System  (MPS)  nozzle  and  the  Solid 
Rocket  Booster  (SRB)  nozzle  was  used  to  simulate  jet  plume  effects.  This 
test  was  designated  IA19. 

This  report  for  the  IA19  test  contains  a tabular  listing  of  all 
source  force  and  pressure  data.  Selected  force  plots  that  illustrate 
power  setting  effects  on  the  integrated  vehicle  static  axial  pressure  dis- 
tribution and  elevon  hinge  moment  are  included.  These  plots  also  show 
elevon  control  deflection  effectiveness  and  the  effect  of  gimbal  control 
deflection.  Pressure  plots  that  illustrate  power  setting  effects  on  the 
local  pressure  distribution  for  the  Orbiter,  External  Tank  (ET)  and  SRB 
are  also  included.  This  information  is  arranged  in  the  following  manner: 
Volume  No.  Contents  Page 

1-  IA19  force  data  plots 

IA19  pressure  data  plots 
IA19  force  data  tabulation 
2.  IA19  pressure  data  tabulation  of 


Orbiter  body  1-123 
Top  of  orbiter  wing  124-428 
Bottom  of  orbiter  wing  429-733 
SRB  body  734-799 
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Volume  No. 


Contents 


Page 


3. 


IA19  pressure  data  tabulation  of 


Orbiter  vertical  tail 
External  tank  body 
Orbiter  body  flap 
Orbiter  base 
External  tank  base 
SRB  base 


800-916 

917-1091 

1092-1211 

1212-1337 

1338-1512 

1513-1578 


The  pressure  data  were  recorded  for  each  component.  The  fourth  char- 
acter in  each  dataset  identifier  (i.e.,  REUBXX,  B for  fuselage)  represents 


the  individual  component.  The  following  list  indicates  the  symbol  for 


each  component. 

SYMBOL 

B 

E 

F 

G 

I 

K 

R 

S 

T. 

V 

U 


COMPONENT 
Orbiter  fuselage 
Upper  body  flap  surface 
Lower  body  flap  surface 
Orbiter  base 
External  tank  base 
SRB  base 

Upper  wing  surface 
Solid  Rocket  Booster  (SRB) 
External  tank 
Vertical  tail  surface 
Lower  wing  surface 
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NOMENCLATURE 

General 

SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

a 

speed  of  sound;  m/sec,  ft/sec 

cp 

CP 

pressure  coefficient;  (p^  - Pco)/q 

M 

MACH 

Mach  number;  V/a 

P 

pressure;  N/m2,  psf 

q 

Q(N34) 

Q(PSF) 

dynamic  pressure;  l/ppV2,  N/m2,  psf 

rn/l 

rn/l 

unit  Reynolds  number;  per  m,  per  ft 

V 

velocity;  m/s ec,  ft/sec 

a 

ALPHA 

angle  of  attack,  degrees 

fi 

BETA 

angle  of  sideslip,  degrees 

* 

PSI 

angle  of  yaw,  degrees 

<t> 

PHI 

angle  of  roll,  degrees 

P 

mass  density;  kg/m^,  slugs/ft^ 

Reference  & C.G.  Definitions 

Ab  . 

base  area;  m^,  ft^ 

b 

BREF 

wing  span  or  reference  span;  m,  ft 

<••6. 

center  of  gravity 

4ef 

c 

LREF 

reference  length  or  wing  mean 
aerodynamic  chord;  ra,  ft 

S 

SREF 

P o 

wing  area  or  reference  area;  m , ft e~ 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  X axis 

IMRP 

moment  reference  point  on  Y axis 

ZMRP 

moment  reference  point  on  Z axis 

SUBSCRIPTS 

b 

1 

t 

CO 

base 

local 

static  conditions 
total  conditions 
free  stream 

? POOR  QpAU1* 
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NOMENCLATURE  (.Continued) 
Body-Axis  System 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

CN 

CN 

normal-force  coefficient;  norma ^ 

qS 

CA 

CA 

axial-force  coefficient;  axial  force 

qS 

Cy 

CY 

• j _r>  _ cm4'  • side  f or ce 

side -force  cociiicien^;  

qS 

% 

CAB 

base -force  coefficient;  base  force 

qS 

"Ab(Pb  “ Poo)/^2 

CAf 

CAB 

forebody  axial  force  coefficient,  C^  - CA^ 

Cm 

CIM 

p-f tohi n £ -moment  coefficient:  pitching  moment 

qSiREF 

cn 

CYN 

yawing-moment  coefficient;  ^aViD^g^0m^~ 

ci 

CBL 

rolling-moment  coefficient;  rolll^g  moment 

qSb 

Stability-Axis  System 

CL 

CL 

lift  coefficient; 

qS 

CD 

CD 

drag  coefficient;  ^^6 
qS 

CDB 

base-drag  coefficient;  base  drag 

qS 

CDf 

CDF 

forebody  drag  coefficient;  C-p  - Cj^ 

Cy 

CY 

side -force  coefficient;  side  ^orce 

qS 

cm 

cm 

pitching -moment  coefficient;  pltching^moment 

C 

n 

CLN 

yawing-moment  coefficient;  y a v ■^■g^ome n- 

Cl 

CSL 

rolling -moment  coefficient;  rolling  moment 

q5D 

l/d 

l/d 

lift-to-drag  ratio;  Cp/Cp 

L/% 

l/df 

lift  to  forebody  drag  ratio;  Cx/^Df 
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SADSAC 
Symbol  Symbol 


\ 

CABO 

CABS 

\ 

CABT 

h 

chei 

CHEI 

cheo 

CHEO 

chet 

CHET 

Cp-j 

CPR . 

J 

PR 

EPR. 

J 

™EI 

"to 

PCJ 

P'j 

NOMENCLATURE  (Continued) 
Additions  to  Standard  List 


Definition 

model  base  area,  denoted  by  associated  tap  number 
subscript,  ft* 

Orbiter  base  axial  force  coefficient 
SRB  base  axial  force  coefficient 
ET  base  axial  force  coefficient 


M.  A.  C.  of  total  elevon  panel  (inbd  plus  outbd), 
in. 

hinge  moment  coefficient  for  inboard  elevon 
hinge  moment  coefficient  for  outboard  elevon 
total  elevon  hinge  moment  coefficient 

model  pressure  coefficient,  denoted  by  a subscript  i 

ratio  of  prototype  nozzle  chamber  pressure  to 
freestream  static  pressure,  denoted  by  a subscript  j 

ratio  of  nozzle  exit  pressure  to  freestream  static 
pressure,  denoted  by  a subscript  j 

hinge  moment  of  inboard  elevon,  in- lbs 

hinge  moment  of  outboard  elevon,  in-lbs 

nozzle  chamber  pressure,  denoted  by  a nozzle  number 
subscript,  psia 

nozzle  exit  pressure,  denoted  by  a nozzle  number 
subscript,  psia 

total  elevon  planform  area  for  one  wing  panel,  ft2 
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NOMENCLATURE  (Continued) 


l 

L 

length  of  body,  in 

b/2 

B 

wing  semi -span,  in 

bv 

BV 

vertical  tail  span,  in 

X 

X 

distance  from  component  nose,  in 

y 

Y 

lateral  distance  from  centerline,  in 

z 

Z 

vertical  distance  measured  from  W.  L.  500 
(vertical  tail  reference  root  chord),  in 

c 

C 

local  wing  chord,  in 

cv 

CV 

local  vertical  tail  chord,  in 

x/l 

X/L 

longitudinal  position/body  length 

x/c 

X/C 

local  chordwise  position/local  wing 
chord  length 

x/c 

X/CV 

local  chordwise  position/local  vertical 
tail  chord  length 

n 

2Y/B 

local  spanwise  position/wing  semi -span 

nv 

Z/BV 

local  spanwise  position/vertical  tail  span 

ACp 

DELCP 

pressure  coefficient  increment  due  to 
power/plume  effect,  power  on  - power  off 

aCHei 

DCHEI 

hinge  moment  coefficient  increment  for  inboard 
elevon  due  to  power/plume  effect,  power  on-power  off 

acheo 

DCHEO 

hinge  moment  coefficient  increment  for  outboard 
elevon  due  to  power/plume  effect,  power  on-power  off 

OFF 

MPS  and  SRB  power  settings,  see  Tabulated  Force 

LOW 

Data  for  specific  values  of  pressure  ratio 

NOM 

HI 
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NOMENCLATURE  (Concluded) 


MPS  air  supply  total  temperature,  °R 
SRB  air  supply  total  temperature,  °R 
Angles: 

pitch-angle  of  nozzle  centerline  in  a plane 
parallel  to  the  plane  of  symmetry,  degrees 

yaw-angle  of  nozzle  centerline  in  a plane 
parallel  to  a waterline  plane,  degrees 

pitch-angle  of  nozzle  centerline  in  a plane 
which  yaws  with  the  nozzle,  degrees 

Subscripts: 

elevon 

surface  tap  number 
nozzle  number 
inboard 
outboard 
nozzle 

top  MPS  nozzle 
L.  H.  MPS  nozzle 
R.  H.  MPS  nozzle 
L.  H.  SRB  nozzle 
R.  H.  SRB  nozzle 
total  condition 


DATA  REMARKS 


Good  data  confidence  can  be  attributed  to  Test  IA19  on  the  basis  of 
model  and  instrumentation  performance  throughout  the  test  program. 

Hinge-moment  data,  for  the  inboard  and  outboard  elevons,  should  be 
good  in  all  cases  presented,  as  no  particular  anomalies  occurred. 

Surface  pressure- tap  data  is  also  trustworthy,  as  very  few  taps  con- 
sistently indicated  any  plugged  or  leaking  conditions  during  repeated 
Scani valve-system  checks. 

Some  scatter  and  error,  on  the  order  of  2 percent  of  the  maxima,  is 
to  be  expected  in  the  measured  and  computed  SRB  nozzle  chamber-pressure 
parameters.  Pressure  variations  during  the  runs  account  for  some  scatter, 
and  a correction  term  had  to  be  applied  to  precalibrated  values  when  the 
pressure  probes  for  the  SRB  nozzles  failed  during  the  test. 
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CONFIGURATIONS  INVESTIGATED 


The  88-OTS  model  was  a 0.02-scale  representation  of  the  Launch-Con- 
figuration Space  Shuttle  Vehicle  5,  with  Solid  Rocket  Motor  and  Main  Pro- 
pulsion System  plume-simulation  capability. 

Various  elevon  settings  and  nozzle  gimbal  angles  were  set  during  the 
test  to  determine  incremental  effects  of  control  deflections,  as  shown  in 
the  run-schedule  (collation)  sheets.  Table  2. 

Nozzle  chamber-total  pressures  were  controllable  for  appropriate 
plume-shape  simulations.  The  nozzles  were  precalibrated  by  Rockwell. 

The  model  was  instrumented  as  follows: 

1)  362  model  surface  pressure  taps  (See  Table  IV)  monitored  by  11 
scavi valve  modules  in  3 gangs. 

2)  5 nozzle  chamber-total  pressure  probes  monitored  by  large  capacity 
transducers. 

3)  5 nozzle  exit-static  pressure  taps  monitored  on  separate  trans- 
ducers. 

4)  Inboard  and  outboard  elevon  hinge-moment  strain  gauges  on  the 
left  wing. 

5)  Total -temperature  thermocouple  probes  in  the  SRM  and  MPS  air- 
supply  systems. 

6)  Pendulum  dangeleometer  mounted  in  the  ET  for  angle-of -attack 
measurements . 

The  following  nomenclature  was  used  to  designate  model  components: 


Component 

Defintion 

00 

s' 

Attach  structure 

AT31 

Attach  structure 

AT32 

Attach  structure 
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CONFIGURATIONS  INVESTIGATED  (Continued) 


B62 

Body 

C12 

Canopy 

E52 

Elevon 

F10 

Body  flap 

FL10 

Feed line 

FL11 

Feedl ine 

FR10 

Aft  attach  cross  beam 

M16 

OMS  pod 

N87 

MPS  nozzles 

N88 

SRB  nozzle 

N89 

OMS  nozzles 

PS11 

SRB  protuberances 

PS12 

SRB  protuberances 

PS13 

SRB  protuberances 

PS14 

SRB  protuberances 

PS17 

SRB  protuberances 

JS> 

00 

SRB  protuberances 

PS19 

SRB  protuberances 

PT12 

ET  protuberances 
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CONFIGURATIONS  INVESTIGATED  (Concluded) 


pt22 

ET  protuberances 

PT23 

ET  protuberances 

PT24 

ET  protuberances 

PT25 

ET  protuberances 

PT26 

ET  protuberances 

PT27 

ET  protuberances 

R5 

Rudder 

S22 

Solid  rocket  booster 

00 

External  tank 

V8 

Vertical  tail 

W1 27 

Wing 
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TEST  FACILITY  DESCRIPTION 


The  Ames  Research  Center  Unitary  Plan  11-  by  11-foot  Transonic  Wind 
Tunnel  is  a closed-circuit,  air-medium,  variable-density  facility  capable 
of  attaining  Mach  numbers  from  0.6  to  1.4  at  Reynolds  numbers  from  1.7  x 
10*7 ft  to  9.4  x 106/ft.  The  test  section  is  22  feet  long,  and  models  are 
installed  on  internal  strain-gauge  balances  mounted  to  sting-type  support 
systems . 

Shadowgraph  and  Schlieren  photographic  equipment  is  available,  and 
pressure  transducer  instrumentation  is  provided. 

Tunnel  operating  temperature  is  580°R.  Extended  high  Reynolds  number 
runs  are  restricted  by  power  availability. 
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DATA  REDUCTION 


The  data  reduction  procedures  for  Test  IA19  involve  calculation  of: 
operating  nozzle  chamber-total  and  exit-static  pressures  and  pressure  ratios 
for  the  SRB  and  MPS  nozzles,  elevon  (inboard  and  outboard)  panel  hinge 
moments  and  hinge-moment  coefficients,  and  pressure  coefficients  for  the  362 
static  taps  on  the  Orbiter,  External  Tank,  and  Solid  Rocket  Boosters. 

Equations  used  for  reduction  of  data  were  as  follows: 
a)  Elevon  hinge  moment: 

- HMEI 

CHei  q SE  CE 

HME0 

CHcn  = |*U 

EO  q SE  cE 


CHEi  + CH 


EO 


b) 

CPR. 

j 

EPR. 

J 


Nozzle  pressure  parameters: 


j 


j 


1-5 

1-5 


c)  Model  pressure  coefficients: 


i = 101  - 172  Top  of  Rt.  wing 
i = 201  - 265  Bottom  of  Rt.  wing 
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DATA  REDUCTION  (Continued) 


i = 301  - 389  Orbiter  fuselage 
i = 401  - 439  Rt.  side  of  vertical  tail 
i = 501  - 573  External  tank 
i = 601  - 624  Rt.  SRB 
d)  Base  pressure  coefficients: 


'A  = 
BS 


V 

£ 


624 


1 = 621 
381 


AB  = 


Cp.  A. 

l l 


CA, 


B, 


573 


CPi  Ai 


S UT  i = 541 

i * 369 

The  following  reference  dimensions  and  constants  were  used  in  the 


reduction  of  data: 

Base  Areas  9 
Model  Scale,  Fr 

A369  = 0.0000 

A370  = 0.0095 
Agy^  *“  0.0095 
A372  “ 0.0074 
A373  * 0.0074 

Ajy^  " 0.0081 

A37JJ  = 0.0049 

*376  * 00024 

Aj77  = 0.0049 


Model  Scale,  Ft^ 


A541  = 
A542  = 
A543  = 
A544  = 
A545  = 
A546  = 
A547  = 
A548  = 
A549  = 


0.0066 

0.0008 

0.0008 

0.0008 

0.0008 

0.0012 

0.0016 

0.0016 

0.0016 


Model  Scale,  Ft2 

A558  = °‘°089 
^559  “ 0.0089 

A560  = °'0089 
A56i  = 0.0089 

A562  = °-0133 

A563  = 0,0177 

A564  = 0,0177 

A565  = 0,0177 
A566  - 0.0177 
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DATA  REDUCTION  (Concluded) 


> 

U) 

CD 

II 

0.0081 

A550  = °'0016 

A567  = 

0.0177 

A379  = 

0.0095 

Ag51  = 0.0016 

A568  = 

0.0177 

II 

o 

a 

< 

0.0060 

A552  = 0.0016 

A569  = 

0.0177 

ti 

0.0095 

A553  = 

A570  = 

0.0133 

A621  = 

0.0119 

A554  = 0.0008 

A571  = 

0.0089 

A622  = 

0.0119 

A555  = °*0008 

A572  = 

0.0089 

A623  = 

0.0119 

A556  = 0.0008 

A573  = 

0.0089 

A624  = 

0.0119 

A557  = °-0008 

Reference  Dimensions 

Full  Scale 

Model 

Scale 

c"e 

90.7  in. 

1.814 

in. 

h 

210  ft2 

0.0840  ft2 

s 

2690  ft2 

1.076 

n2 
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TABLE  I 
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DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 
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SCHEDULES 


75  76 


TABLE  III  MODEL  DIMENSIONAL  DATA 
MODEL  COMPONENT:  ATTACH  STRUCTURE  - AT2Q 

GENERAL  DESCRIPTION:  Rear  orbiter  to  ET  attach  structure  (LH  and  RH) 

(2  members) 


MODEL  SCALE:  0.020 
DRAWING  NO.:  VC78-000002 

DIMENSIONS: 


Member  $1 

Xo 

Attach  Stations 

*0 

Xr 

IT 

Zt 

Member  #2 

Xo 

Attach  Stations 

Yo 

2o 

yt 

zt 

Member  #1  Dia. 
Member  jp2  Dia. 


FULL  SCALE 

1317-00 
- 96.50  (LH) 
96.50  (RH) 
267.50 

.2058.00 

- 125-68  (LH) 
125.68  (RH) 
515-5 

1317.00 

- 96.50  (LH) 

96.50  (RH) 

267.50 

1872.00 

- 125.68  (LH) 

125.68  (?J[) 

504.5 

11.5 
15.5 


MODEL  SCALE 

26 . ^4 

- 1.93  (LH) 
1-93  (HH) 
5-35 

41.6 

- 2.5136  (LI 
2.5136  (RI 

10.31 

26.34 

- 1.93  (LH) 
1.93  (RE) 
5-35 

37-44 

- 2.5156  (LE 

2.5:56  ?72 

10.09 

0.230 

0.31 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT:  ATTACH  STRUCTURE  - AT^ 

GENERAL  DESCRIPTION:  Rear  ET  to  SRB  attach  structure  (LH  & RH) 

(3  members) 


MODEL  SCALE:  0.020 


DRAWING  NO.:  VL78-00006-?,  VL78-000062B,  VL78-000066 


DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Member  #1 

Xm 

2058.00 

4l.i6 

yt 

- 171.50  (LH) 

- 3.43 

171.50  (RH) 

3.43 

2t 

457.00 

9.14 

X8 

1511.00 

30.22 

*S 

53-24 

1.0648 

zs 

57.00 

1.14 

Member  $2 

Xm 

2058.00 

41. 16 

yt 

- I63.85 

- 3-277 

Zt 

449.81 

8.996 

X6 

1511.00 

30.22 

76.56 

1.5312 

zs 

15-73 

0 . 3J+6 

Member  ,f3 

XT 

2058.00 

4 l.lo 

Yt 

- 161.72 

- 3.2344 

ZT 

343.00 

6.86 

x„ 

1511.00 

30.22 

K 

53-24 

1.0646 

z 

3 

- 57-00 

- 1.14 
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TABUS  in  (CONT’D) 


MODEL  COMPONENT:  ATTACH  STRUCTURE  - AT32 

GEHERAL  DESCRIPTION:  Forward  orbiter/ET  attach  structure  (2  member  structure) 

NOBEL  SCALE:  0.020 

DRAWING  NUMBER:  VCf8-000002 

DIMENSIONS: 

FULL  SCALE 

MODEL  SChLE 

Member 

Xo 

388.15 

7-763 

*o 

0.0 

0.0 

LWR  ML 

LWR  ML 

*T 

1129.9 

22.598 

yt 

46.50 

0.930 

Zt 

562.58 

11.252 

Member  #2 

*o 

388.15 

7.763 

*0 

0 

0.00 

2b 

LWR  ML 

LWR  ML 

xT 

1129.9 

22.598 

yt 

- 46-50 

- 0-950 

Zj, 

562,58 

11.252 

Diameter  of  members  (in.): 

6.0 

0.120 
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TARLK  HI  (CONT'D) 


MODEL  COMPONENT:  BOOY  - Bg2 


GENERAL  DESCRIPTION: 


■Coofi^ura-fcloo  T4nr  Huaelaga^.  MCE  2QCL=3k>  Sigilax 


to  1^0A/B  except  with  revised  aft  h^Hy 


■MQDFT  ZOLLZ; q_Q20 


DRAWING  NUMBER:  VL70-000l4oc. 

002003,  -00202C, 

-000203,  -OOO2052 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Length  (OML:  Pwd  Sta  XQ  = 235), In. 

12Q3. 3 

25.866 

Max.  Width  (®  xq=  1528. 3),  In. 

264.0 

5-2Sa_ 

Max.  Depth  (@  ^ = 1464),  in. 

250.0 

15.000 

Fineness  Ratio 

±-$99 

^.899 

Area  - Ft2 

Max.  Cross-Sectional 

340.885 

0.136354 

Planform 

Wetted 

Base 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT:  CANOPY  - Cio 

GENERAL  DESCRIPTION:  Configuration  l40C  orblter  canopy  used  with 

— 


MODEL  SCALE}  0.020  . 

DRAWING  NUMBER 
DIMENSION: 


• VL7Q-0001  ltf>C.  -nonpnop  zQDQttk 

FULL  SCALE  MODEL  SCALE 


Length  (XQ  - 434.643  to  576),  In.  143 . ^57 

Max  Width  (<§  XQ  = 513.127),  In.  152.102 

Mox  Depth  (*  Zq  = 501  to  449-39),  In.  si. ft 

Fineness  Ratio 
Area 


2.667 

3-048 

3*033 


Max  Cross- Sectional 
Plan  form 

Wetted 

Base 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT  ELEVON  - Egg 

GENERAL  DESCRIPTION  Eleven, for  rnn-ri^i-m-Mnn  ilpr.  . 

-at  Xo  = iffii  elevon  spilt  line  X,.  = 312.5.  6.0n  gaps. beveled  egges^ 

centerbodies. 

MODEL  SCALE : 0 . 020 


DRAWING  NUMBER  ■ 71,70-0001.1100.  -ooAnflo.  -oo6nop. 


DIMENSIONS  (Data  for  one  side) 

FULL  SCALE 

MODEL  SCALE 

Areo  - Ft^ 

21Q.Q 

O.OfiPO 

Spun  (equivalent),  jn. 

- ?4o  0 

(VI19.?9),  In. 

Inb'd  equivalent  chord  , In. 

nft-o 

P •pAn 

, do  - ^9.19) 

Outb#d  equivalent  chords  In. 

55-19 

1.1038 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb’d  eauiv.  chord 

0.2096 

0.209-5 

At  Outb  d equiv.  chord 

oJm !- 

0 . 4oo4 

Sweep  3ack  Angles,  degrees 

t-coding  Ed 


9 £-ge 


0.0 


Trailing  EJ je  _ 

- 10.0*56 

Hingeline 

0.00 

non 

(Product  of  Area  & c) 

Areo  Moment  Ft^  _ 

-1587.25 

0. 012698 

Mean  Aerodynamic  Chord.  In. 

90.7 

1.814 

Hingeline  dihedral  (origin  at 

Zo  = 261.3509) , deg . 

5-228936 

5.228986 

originalpa^® 
of  POOR  (SUAlira 
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and 


TABLE  in  (CONT’D) 


MODEL  COMPONENT:  BODY  FLAP  - Fn 


GENERAL  DESCRIPTION:  __ 

ConflirurationlllOC  Body  Flao.  HinwHnc  ln-<ntPrt 

-at  X ■ 1 SS2.  7 ___ 

MODEL  SCALE?  O.DPO 

MDD*l  nc’VTno  1 

DRAWING  NUMBER 

VL70-0001UOC 

DIMENSION: 


FULL  SCALE  MODEL  SCALE 


Length(Xo=1525-5  to  1613),  In. 

Max  Width(@  L.E.  Xq  = 1525.5),  In. 
Max  Depth  (®  XQ  = 1532),  in. 

Fineness  Ratio 
Area  - Pt^ 

Max  Cross-Sectional 
Planform 


Wetted 

Base  (XD  = 1613) 


-87^0  . 
256.00 
19-798 


-35,196 

ljtS-QQ 


4.89 


1-750 

5-120 


■fl.OlVOZSk 

CLQ5&1 


0.00195 6 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT:  FEEDLINE  FLi0 

GENERAL  DESCRIPTION:  LHg  feedline  on  upper  left-hand  side  of  Tgg 


MODEL  SCALE:  0 .020 

DRAWING  no.:  VL78-OOOO63,  VL78-000062B 


DIMENSIONS: 

Leading  edge  at: 


Trailing  edge  at: 


Diameter  of  line  (17.0  I.D.) 


FULL  SCALE 

MODEL  SCALE 

*T 

2071.5 

41.430 

yt 

- 70.0 

- 1.400 

*t 

573.934 

11.479 

Xip 

2081.8 

41.636 

yt 

- 70.00 

- 1.400 

584.059 

11.682 

18.160 

O.3632 
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TABLE  III  (CONT’D) 

»DEL  COMPONENT:  FEEDLINE  - FLll 

BBBBXL  DESCRIPTION:  LOg  feedline  on  upper  right-band  of  T2g. 

NOBEL  SCALE:  0.020 

DRAWniG  NUMBER:  VL78-000063,  VL78-000062B 
DIMENSIONS* 

FULL  SCALE 

MODEL  SCAL 

feeding  edge  at:  ^ 

1000.667 

20.013 

rT 

70.00 

1.400 

Zt 

150.519 

3*010 

Trailing  edge  at:  y 

X 

2071.5 

41.43 

tt 

70.00 

1.400 

2t 

573*934 

11.479 

Dlaneter  of  line  (17.0  I.D.) 

18.16  O.D. 

O.3632 
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TABLE  III  (CONT'D) 
MODEL  COMPONENT:  FAIRING  - FR10 

GSIIBRAL  DESCRIPTION:  Aft  attach  cross  beam 


MODEL  SCALE;  0.020 

DRAWING  no.:  VL78-000063,  VL78-000062B,  MArtin  Marietta  82600207000 

DIMENSIONS: 

FULL  SCALE  MODEL  SCALE 

Leading  edge  at  v 

*T  2052.0  41.04 

Length 

193.00  3.86 

Width 

15.00  O.30 


% 
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TABLE  III  (CONT»D) 


MODEL  COMPONENT:  Q'g  ppp  - 

GENERAL  DESCRIPTION:  Configuration  l4oc  QMS  Pod 


Merer.  -•’’rarer.  nnpe  . 

DRAWING  NUMBER 
DIMENSION: 


. -yi,7o-onfl4m , vT,TQ-onfl4io  (as  of  5/16/75) 

FULL  SCALE  MODEL  SCAL 


(OHS  Fvd  Sta.  Xq^IO-S),  In.  258.50 
Me*  Width  (*  XQ  = 1511),  In.  136.80 

M«t  Depth  (S  XQ  = 1511),  in.  74. 70 

Fineness  Rotio  2.484 

Area  - Ft^ 

Mo*  Cross-Sectional  58.864 

Plan  form 

Wetted 

Bose 


5479 

2436 

1.494 

2.484 


0-92351 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT : MP3  NOZZLES  - N 


&?- 


GENERAL  DESCRIPTION:  Flow-throuph  MPS  nozzles  with  giabal  capability. 

There  is  a metric  shroud  around  each  nozzle  for  measuring  hinge  moments  about 

the  glmbal  point. ' 

MODEL  SCaLE:  0.03:) 


van  sj  a ui'iuurv ; dd o l 

DIMENSIONS: 

FULL  afr-.LE 

MODEL  oCAjLuii 

MACH  NO.  (0.6,  0.9,  l.L,  1-25,  1. 4) 

Length  - In. 

Gimbal  Point  to  Exit  Plane 

_ 15T^) 

P.lU 

Throat  to  Exit  Plane 

— 

3-6313 — 

Diameter  - In. 

Exit 

ooA^s 

■■l.soaz 

Throat 

— ?3-3 50? 

n . iLfi-jncik 

Inlet 

Area  - ft^ 

Exit 

44.607 

0.01784 

Throat 

2.974 

0.0011895 

Glmbal  Point  (Station)  - In. 

Upper  Nozzle 

X o 

l44o 

33.  o') 

*o 

0 



Zo 

_kk3 

„a.fi6 

Lover  Nozzles 

Xo 

lU68 . 17 

29.3634 

Yo 

i 5^.0 

.1.66 

Zo 

•P5’^  .i'il 

Null  Position  - ie„. 

Upper  Noz.’le 

Pitcis 

1 

•*  ' o 

Yaw 



0° 

Lover  Nozzle 

Pitch 

10° 

O 

o 

r—l 

Y'dV 

OUTB'D  3° 30* 

OUTB’D  3°?0  1 

DKH3NAL  PAGE  IS 
UE.POOR  QUALITY 
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TABLE  HI  (CONT'D) 


MODEL  COMPONENT:  SRB  NOZZLES  - Ngg 


GENERAL  DESCRIPTION:  Flow  through  SRB  nozzle  with  glmbal  capability. 

Simulator  € » 7.0  prototype.  There  Is  a Metric  shroud  around  e»eh  nozzle 

lar.  measuring  hinge  mnmpntq  ahnnh  glmhol  r*vt»»4- 

MODEL  SCALE:  Q.Q2Q 


IRAUING  NUMBER:  SS-A01?fe 

DIMENSIONS: 


MACH  NO. 


Length  - In. 

Global  Point  to  Exit  Plane 
Throat  to  Exit  Plane 


Diameter  - In. 
Exit 
Throat 
Inlet 

Area  - f t^ 
Exit 
Throat 


Global  Point  (Station) 
Upper  Nozzle 

XB 

*B 


In. 


Lover  Nozzles 
X 
Y 

Z 


Null  Position  - De^. 
Upper  Nozzle 
Pitch 

Yaw 

Lower  Nozzle 
Pitch 
Yaw 


FULL  SCkLE 

MODEL  SCALE 

PA  ft 

1 .7*6 

hp  7 3^ 

P.PkOJ 

144.290 

2.88530 

64.53 

1.2906 

^56.738 

0.14269 

28.712 

0.000847 

250^5 

' a Ol 

O 

o 

0 

o 
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TABLE  III  (CONT'B) 


MODEL  COMPONENT:  NOZZLES  - N xy _ 

GENERAL  DESCRIPTION:  QMS  nozzle  in  stove  A position  which  Is  outboard  6°  and  down  7° 

fron  null  position. Ils&.Jri.th  


MODEL  SCALE  = p . p,;p 
DRAWING  NO.  S3-A01288 


DI1EN5I0JS 


FULL  SCALE  MODEL  SCATS 


Mach  No. 


Length  — in. 

Gimb&l  Point  to  Exit  Plane 
Throat  to  Exit  Plane 


56.0 


1.120 


Diameter ~ in. 

Exit  (O.D. ) 50.0  1.0 

Throat  ■ 

Inlet 

Area  -ft2. 

Exit  

Throat 


Giisbal  Point  (station)  — in. 

Y 

**o 
To 
Zo 

Null  Position— deg. 

Pitch 
Yaw 


492.0 


..  15°fr91 
65.301 


1.76 

9.84 


152101 

6°"0  * 
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TABLE  HI  (CONT'D) 

MODEL  COMPONENT:  ELECTRICAL  TUNNEL  - FS^ 

GEIERAL  INSCRIPTION:  Tunnel  running  longitudinally  on  the  SRB  for  electrical 

vires. 


MODEL  SCALE*  0.020 
DRAWING  NO.:  VC77 -000002 

DIMENSIONS: 

Width,  In. 

Radius,  In. 

Height,  In. 
leading  edge  at  Sta. 

L.E.  sveepback  angle,  degrees 


FULL  SCALE  MODEL  SCALE 
5*70  0.114 

5-70  0.114 


*•70  0.094 

494.70  9.894 

30.0  30.0 


47 


TABLE  III  (CONT'D) 


MOSEL  COMPONENT:  CIRCUMFERENTIAL  STIFFENER-  PS^ 

GENERAL  DESCRIPTION:  Four  ring  stiffeners  located  at  the  aft  end  of  the 

solid  rocket  boosters.  The  stiffener  is  a curved  I-beam. 


DRAWING  NO.:  VC77 -000002 

MODEL  SCALE : 0 • 020 

DIMENSIONS: 

Height,  In. 

Length,  In. 

Locations : 


FULL  SCALE 

MODEL  SCALE 

2-5 

0.05 

2.0 

0.04 

1602.00 

32.04 

1644.00 

32.88 

1729.00 

34.58 

1771.00 

35-42 
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TABLE  III  (CONT’D) 

MODEL  COMPONENT:  dRCUMFERERTIAL  STIFFEHER  - FSj^ 

GENERAL  DESCRIPTION:  Bing  stiffener  located  at  the  point  vbere  the  skirt 

flares.  The  stiffener  is  I-beaa. 


MODEL  SCALE:  0.020 

DRAWING  BO.;  VC77-000002 
DIMENSIONS: 

Height,  In. 
length.  In. 
location  centerline 


FULL  SCALE  MODEL  SHALE 

6.50  0.130 

*.00  0.08 

1833.70  36.674 
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TABLE  III  (CONT'D) 

MODEL  COMPONENT:  SOLID  ROCKET  BOOSTER  - EXTERNAL  TANK  ATTACH  - PS]_^ 

GENERAL  DESCRIPTION:  Two-ring  stiffeners  located  at  aft  end  of  solid  rocket 

boosters.  The  stiffener  is  curved  I-beam. 


MODEL  SCALE:  0.020 

DRAWING  NO.:  VC77 -000002 

DIMENSIONS: 

Height,  In. 
length.  In. 
location  centerline 


FULL  SCALE 
8.00 
3.00 
XB  1511.00 


MODEL  SCALE 
0.160 
0.060 
30.22 
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TABLE  III  (COHT'P) 

MODEL  COMPOSER:  SRB  FROTUEEBABCE  - PS^ 

GDE8AL  ISSCRimQV:  Electrical  connecting  box  mounted  on  top  of  PS^. 


MODEL  SCALE:  0.020 

DRAWING  10.:  KOBE 

DIMEHSI0K3:  TOLL  SCALE  MODEL  SCALE 

Width,  In.  GO.O  1.20 

Depth,  In.  17.5  O.35 

Centerline  of  box  located  15°  Inboard  from 
vertical  plane  of  syiauetry. 


51 


TABLE  III  (CONT'D) 

MODEL  COMPONENT:  SRB  PROTUBERANCE  - PSl6 

GENERAL  DESCRIPTION:  Tie-dovn  fixtures  mounted  on  the  aft  skirt.  Total  of 

four  mounted  30°  on  both  sides  of  vertical  plane  of  symmetry. 


MODEL  SCALE:  0.020 

DRAWING  NO.:  NONE 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Sta.  of  leading  edge  (Xg) 

1861.2 

37-224 

Sta.  of  T.E.  (XB) 

1925.2 

38.504 

M&x.  width.  In. 

14.2 

0.284 

Height,  in. 

8.3 

0.166 
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'TABLE  III  (COMT'D) 

MODEL  COMPONENT:  SRB  FROTOBERAHCES  - PS^ 

GENERAL  DESCRIPTION:  Aft  separation  motor  pod  mounted  on  aft  skirt  at  20° 

Inboard  from  top  vertical  plane  of  symetry. 


MODEL  SCALE:  0.020 

drawing  no.:  noHE 

DIMENSIONS : 

Width,  In. 

Height,  In.  (at  Trailing  edge) 
Sweepback  of  leading  edge,  deg. 


FULL  SCALE 

MODEL  SCALE 

1%.0 

0.26 

19-0 

0.38 

15.0 

15-0 
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TABLE  III  (CONT’D) 


MODEL  COMPONENT:  ET  PROTUBERANCE  - FT^ 

GENERAL  DESCRIPTION:  Lightning  rod  attached  to  ET  nose. 


Model  scale:  0.020 

DRAWING  NO.:  VL78-OOOO68A 

DIMENSIONS: 

Length 

Diameter,  In. 


FULL  SCALE 
30.90 
3-20 


MODEL  SCALE 
0.6l8 
0.07A 
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TABLE  III  (CONT'D) 

MODEL  OOMPOHEHT:  ELECTRICAL  COIDDIT  PP^ 


CHERAL  DESCRIPTIOH: 

left-hand  electrical  conduit  line  on  Tgg 

MODEL  SCALE:  0.020 

DRAWIBG  BO.:  VL78-OOOO63,  VL78-000062B 

rscnsioss: ' 

FULL  SCALE 

Leading  edge  at: 

Xj 

1084.333 

- 

tt 

- 99-591 

Zt 

- 139-620 

Trailing  edge  at: 

xT 

2058.000 

It 

- 99-591 

2t 

- 139.620 

Conduit  size: 

2.0  x 6.0 

Centerline  of  line 

located  radially  at  0 * 

35-5° 

MODEL  SCALE 
21.687 

- 1-992 

- 2.792 
41.16 

- 1-992 

- 2.792 
0.04  x 0.12 
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TABLE  III  (CONT'D) 

MODEL  COMPONENT:  LOg  RECIRCULATION  LINE  - PT23 

GENERAL  DESCRIPTION:  L02  recirculation  line  on  right-hand  upper  side  of  T2q 


MODEL  SCALE:  0.020 

DRAWING  NO.:  VL78-OOOO63,  VL78-000062B,  Martin  Arietta  82600207000 


DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at: 

Xp 

lOitO.667 

20.813 

yt 

94.169 

1.883 

ZT 

540.934 

10.819 

Trailing  edge  at: 

XT 

2062.920 

41.258 

yt 

70.000 

1.400 

Zr 

573.934 

11.479 

Diameter  of  Line 

4.0 

0.08 

Centerline  of  lines 

located  radially  at  <f>  = 

33°45. 

(Right  of  TDC  looking  forvard) . 
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TABLE  III  (CONT»D) 
MODEL  COMPONENT:  LH2  PRESSURE  . LTWE  . PT24 


GENERAL  DESCRIPTION:  UHg 

pressure 

line  on  T>g. 

MODEL  SCALE:  0.020 

DRAWING  HO. : VL78-OOOO63, 

VL78-0D0O62B, 

Martin  Mari 

etta  82600207000 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at: 

XT 

1040.667 

20.813 

tt 

- 94.169 

- 1.884 

** 

540.934 

IO.819 

Trailing  edge  at: 

Xj, 

2062.920 

41.258 

Tr 

- 70.00 

-1.40 

h 

573-93* 

II.479 

Dlaaeter  of  line 

4.0 

0.080 

Oeoterllne  o f line  located  radially  at  0 s 33^45 1 
(left  of  TDL  looking  forward) 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT:  ELECTRICAL  CONDUIT  FT^ 

GENERAL  DESCRIPTION:  Right-hand  aft  electrical  conduit  line  on  T2gvith 
1^2  pressure  sensor  line  and  LOg  vent  valve  actuator  line. 

MODEL  SCALE:  0.020 

DRAWING  NO.:  VL78-OOOO63,  VL78-Q00062B,  Martin  Jferietta  82600207000 

DIMENSIONS:  FULL  SCALE  MODEL  SCALE 

Leading  edge  at:  Xj  1084-333  21.687 

yt  99-591  1-992 

Zrp  139-620  2.792 

Trailing  edge  at:  ^ 2058.00  4l.l60 

*T  99-591  1-992 

Z>P  139-620  2.792 

Conduit  size  2.0  x 6.0  0.4  x 0.12 

Centerline  of  line  located  radially  at  0 = 35-5° 
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TABLE  III  (CONT'D) 

MOlffiL  COMPOHEMT:  LOg  PRESSURE  T.TWff  - ^26 

GBKERAL  DESCRIPTION:  LOg  pressure  line  on  the  T28. 

MODEL  SCALE:  0.020 


hmvir;  m.:  VL78-000063,  vl78^»oo62b,  tunm  ito-ietta  82600207000 


DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at: 

*T 

360.733 

7.215 

yt 

15.145 

0.3029 

407.718 

8.154 

Trailing  edge  at: 

XT 

2063.5 

41.670 

XT 

63.25 

1.265 

Zt 

609.00 

12.180 

Centerline  of  line 
Line  diameter 

located  radially  at  0 

= 27° 

2.0 

o.o4o 
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TABLE  III  (OONT'n) 

MODEL  COMPONENT:  ELECTRICAL  CONDUIT  PTgy 

GENERAL  DESCRIPTION:  Electrical  conduit  on  the  right-hand  forward  section 
of  ^8. 


MODEL  SCALE:  0.020 

DRAWING  NO.;  VL78 -000062 B 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at: 

Xt 

360.733 

7.215 

yt 

11.549 

0.2310 

h 

412.474 

8.249 

Trailing  edge  at: 

*T 

876.273 

17.525 

yt 

226.114 

4.522 

646.774 

12.935 

Centerline  of  conduit  located  radiatlly  at  0 

= 47-5° 

Conduit  size 

2.0  x 6.0 

0.04  x 0.1 

2 
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•REVISED  6/1/74 
TABLE  III  (CONT»D) 

MODEL  COMPONENT  RUDDER  - r? 

GENERAL  DESCRIPTION  Configuration  I40C  nif'Her. 


HQDEL-5CAT.R-  0,090 

DRAWING  NUMBER  71,70-0001 46  R 


dimensions 

FULL  SCALE 

MODEL  SCALE 

Areo  - Ft2 

O.o4oo6 

Span  (equivalent)  , in. 

- 2Q1  -OQ 

4.02 

Inb#d  equivalent  chord  y In. 

— Q1 

Outb*d  equivalent  chord  } ln. 

— get 

1 n-»7 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

O . 400 

o.4oo 

At  Outb  d equiv.  chord 

0 hDQ 

n Lon 

Sweep  Bock  Angles,  degrees 

Leading  Edge 

3k 

Trailing  Edge 

26.2? 

Hingeline 

— 3kJ£ 

74 . ftR 

(Product  of  area  & e) 

Areo  Moment 

610.  Q2 

0.004BO 

Mean  Aerodynamic  Chord,  In  . 

73-2 

1.464 

IGINAII  PAGE  IS 
...f  POOR  QUALM 
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TABLE  III  ( CONT » D ) 


MODEL  COMPONENT  : SQLID  R0CKET  BOOSTER  - S2g 
GENERAL  DESCRIPTION  '•  sot.tp  rocket  booster  - S& 


MO  PET.  SCALE;  0.020 

DRAWING  NUMBER  ’71,77-00000?,  7070-000002 


DIMENSIONS  . 

FULL  SCALE 

MODEL  SCALE 

Length , in. 

1 7-flp  - £ 

35*7,92  . 

Mox  Width  (Body  dia),  In. 

146.0 

2.92 

Max  Depth  (aft  shroud  dia.,  ) 

208.2 

4.164 

Fineness  Ratio 

8^96 



Area  - Ft2 

Max.  Cross-Sectional 

0.094=569 

Planform 

Wetted 

Base 

W.P.  of  oRB  Centerline  (Zj.) 

400.00 

6.0 

F.O.  of  SRB  Cen Berlin's  ( Xrp) 

743.0 

14.86 

B.P.  of  SRB  Centerline  (Y^,) 

250.5 

5.01 
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TAPI.F.  Ill  (CONT'O) 


MODEL  COMPONENT:  EXTERNAL  TANK  - ToP 

GENERAL  DESCRIPTION: 


DRAWING  NUMBER  vryp-ppppp?  ur-yA-rvionn? 

DIMENSION:  FULL  SCALE  MODEL  SCALE 


Length  , in. 

Mok  Width,  Dia.,  In. 
Max  Depth 
Fineness  Ratio 
Area 

Max  Cross-Sectional 

Plonform 

Wetted 

Bose 


1644.275  36. 8655 

331.00  6.620 


5.687  5.687 

504.678  0.23787 
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TABLE  III  (CONT'D) 


MODEL  COMPONENT:  VERTICAL  - Vft 

GENERAL  DESCRIPTION:  Configuration  lMPC  vertical  tall. 


MODEL  SCALE:  3.020 


DRAWING  NUMBER:  VL70-0001*6B  W/O  Draachute 


DIMENSIONS: 

FULL  SCALE 

MODEL  3Ca LE 

TOTAL  DATA 

2 

Area  (Theo)  - Ft 

*13.253 

0.2053 

PLanform 

Span  (Theo)  - In. 

X L5.72 

7.R1** 

Aspect  Ratio 

• 1.675 

1.675 

Rate  of  Taper 

0.507 

■ 521 

Taper  Ratio 

0.40* 

o.*o4 

Sweep-Back  Angles,  Degrees. 

Leading  Edge 

*5.000 

- Jf-^QQQ 

Trailing  Edge 

26„25- 

26.25 

0.25  Element  Line 

fel,.13- 

In  .1  - 

Chords : 

Root  (Hieo)  VP 

268.50 

5 >370 

Tip  (Theo)  VP 

- .loa^iLT- 

P . 1 AqL 

MAC 

19Q.fi! 

p.QQ^g 

Fus.  Sta.  of  .25  MA.C 

1 Ii6b  . "3S 

00  0^0 

W.P.  of  .25  MAC 

6^52. 

■ 12  .713 

B.L.  of  .25  MAC 

0.0 

0.0 

Airfoil  Section 

Leading  tfedge  .sngle  - Deg. 

10 .0 

1Q.Q 

Trailing  Wedge  Angle  - Deg. 

lit.  32- 

1*-Q2 

Leading  Edge  Radius 

2.0- 

0.0)1 

Void  r.rea- 

. LULL. 

0.00>2o3_ 

Blanketed  Area 

CLP 

...Q,.Q 

64 


TABLE  III  (CONL’D) 


DIMENSIONS: 

TQ gW.  DA- A 
Area  v . leo. 

Rlanfonn 
Span  (Theo  In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dihedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees 
Sweep  3ack  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords: 

Root  (Theo)  B. P.0.0. 

Tin,  (Theo)  B.P. 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  Of  .25  MAC 

EXPOSED  DATA  - 

Area  ^Tneo ) Ft 

Span,  (Theo)  In.  BP108 
Aspect  Ratio 
Taper  Ratio 
Chords 

Root  BP108 
Tip  1.00  o 

MAC  4 
Fus.  Sta.  Of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  Of  .25  MAC 

Airfoil  Section  (Rockwell  Mod  NASA) 
XXXX-64 

Root  b ■ 

7 

Tip  b - 

7 

Data  for  (1)  of  (2)  Sides 
Leading  Edge  Cuff  7 
Piaofor*  Area  ct4 

Leading  Edge  Intersects  Fus  M.  L.  0 Sta 
Leading  Edge  Intersects  wing  0 Sta 
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MODEL  SCALE 


Table  IV  Orbiter  Fuselage  Pressure  Tap  Numbers  ani  Locations 
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Vertical  WL  ZJ  X/C^  LOCAL  CHORD 
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Table  V Orbiter  Base,  Vertical  Tail  and  Body  Flap 
Pressure  Tap  Numbers  anH  Locations 


Tab!1  •->  VI  Orbit ,er  Eipht  Wing  Pressure  Tap 
Numbers  arri  locations 


RIGHT  WING 

x/c 

LOCAL  CHORD 

r)  = 0.299 
y0  = 2,8 

in  M.S. 

7=  0.364 
*o  = 3^ 

IN  M.S. 

T)  - 0.427 
Y0  = 4.0 

IN  M.S. 

7 = 0.534 
*o  = 5-0 

IN  M.S. 

7 = 0.641 
Y0=  6.0 

IN  M.S. 

7 = O.78O 
*o=  7-30 

IN  M.S. 

7 = 0.887 
Yo  = 8-3 

IN  M.S. 

0* 

101 

112 

118 

131 

144 

155 

164 

0.02 

119,216 

132,228 

145,240 

156,250 

' 

165,258 

0.04 

113,211 

120,217 

0.05 

102,201 

133,229 

146,241 

157,251 

166,259 

0.08 

134,230 

0.081 

121 .218 

0.086 

114,212 

0.094 

103,202 

0.150 

135,231 

147,242 

156,252 

167,260 

0.163 

115,213 

0.177 

122,219 

O.229 

104,203 

0.246 

116,214 

0.250 

136,232 

148,243 

159,253 

168,261 

0.274 

123,220 

O.362 

105,204 

0.390 

117,215 

0.400 

137,233 

149,244 

169,262 

0.402 

124,221 

0.497 

106,205 

* TAPS  AT  X/C  » 0 ARE  LOCATED  OH  WIHG  T.EATmre  KDGE 
HOTE:  100  SERIES  NUMBERS  LOCATED  OH  TOP  Of  VINO. 


200  SERIES  NUMBERS  LOCATED  01  BOTTOM  COP  HUG. 


68 


Tab]*?  VI  ( ontirn^ ) 


200  SERIES  UMBERS  LOCATED  OH  BOTTOM  OF  WHO 
TOTAL  HUMBER  OF  TAPS  « 137 
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Table  VII  External  Tank  Pressure  Tap  Numbers  and  Locations 
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VIEW  LOCKIO  VIEW  LOOKIIO  FORWARD 


VIII  3RB  Pro^sur'1  Tap  Nunbera  and  Location 
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Positive  directions  of  force  coefficients, 
moment  coefficients,  and  angles  are 
indicated  by  arrows 

For  clarity,  origins  of  wind  and  stability 
axes  have  been  displaced  from  the  center 


Figure  1.  - Axis  systems 
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74 


Model  88-OTS  Installation,  Front  View 
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Model  88-OTS  Installation,  Rear  View 
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FIG.  93  WING  UPPER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POWER  OFF 
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FIG.  96  KING  LOVER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POKER  OFF 
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FIG.  98  KING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POKER  OFF 


ARC  1 I -01 4 1 A 19  CJTS+STRUT  SRB-0FF  MPS-OFF  LWR  WINGCCEUW02) 


dO  * J.N3I3I JJ3D3  3dnSS3dd 


CHORDWISE  LOCATION  AS  FRACTION  OF  LOCAL  CHORD.  X/C 

FIG.  98  WING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POWER  OFF 

PAGE  496 


dO  *1N3IDI JJ303  3«nSS3dd 


ARC 1 1 -01 4 1 A 19  0TS+STRUT  SR8-0FF  MPS-0FF  lwR  WING  CBEUW03) 


►- 

w 


§ 


01:0 


> 

* 


ARC1 1 -01 4 1 A 19  0TS+STRUT  SRB-OFF  MPS-0FC  lwR  WINGCBEUW03) 


M 


lh 

I § § § 

i®  •- 


m or  j 

511 

Ul  ft  © 


*s 

* 

<8 

• 


a . 

\ * 


R 

jjoL"0< 


! 


d3  ‘1N3IDI JJ300  3dHSS3dd 


ARC11-014IA19  OTS+STRUT  SR9-0FP  MPS-OF^  LWR  WINGCBEUW03) 

TV /a  BETA  ALPHA  PARAf€TRIC  VALUES 

.6<l  .CX»  .000  ELV-I9  8.000  ELV-08 


m 

nit 


CHORDWISE  LOCATION  AS  FRACTION  OF  LOCAL  CHORD.  X/C 

FIG.  96  WING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POWER  OFF 

PAGE  500 


CHORDKISE  LOCATION  AS  FRACTION  OF  LOCAL  CHORD.’  X/C 

FIG.  96  KING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POKER  OFF 


dO  *iN3I3IdJ3Q0  3dnSS3dd 


ooo< 


w • * • * .0  .b  ./  .8  .! 

CHORD* I SE  LOCATION  AS  FRACTION  OF  LOCAL  CHORD.  X/C 

FIG.  96  WING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POWER  OFF 


CHOROWISE  LOCATION  AS  FRACTION  OF  LOCAL  CHORD.  X/C 

FIS.  96  WING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POWER  OFF 


ARC11-014IA19  OTS+STRUT  SRB-0FF  MPS-0PF  LWR  WING  CCEUW03D 


dO  *IN3I3I JdBOD  BdnSSBdd 


o .1  .2  .3  .4  .5  .6  .7  .8  .! 

CH0RDWISE  LOCATION  AS  FRACTION  OF  LOCAL  CHORD.  X/C 
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FIG.  96  WING  LOWER  SURFACE  PRESSURE  COEFFICIENT  DISTRIBUTION  POWER  OFF 
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FIG.  98  VING  LOWER  SURFACE  DELTA  CP/RUME  EFFECT  NOMINAL  SRM.  MPS  OFF 
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APPENDIX 

TABULATED  SOURCE  FORCE  DATA 


Tabulations  of  plotted  data  are  available 
on  request  from  Data  Management  Services. 
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